Tissue-specific regulation of angiotensinogen mRNA accumulation by dexamethasone.
The regulation of angiotensinogen gene expression in response to adrenalectomy and dexamethasone treatment was examined in multiple rat tissues. Angiotensinogen mRNA as quantitated by slot blot hybridization utilizing an angiotensinogen cRNA probe was most abundant in the liver with levels in the brain, kidney, and adrenal of 50, 25, and 10%, respectively. No angiotensinogen mRNA was detected in testes or heart. Although no change in the quantity of angiotensinogen mRNA was found following adrenalectomy and maintenance on 0.9% saline, dexamethasone treatment of both normal and adrenalectomized rats resulted in a time-dependent and tissue-specific accumulation of angiotensinogen mRNA. In normal animals, the hepatic response to treatment was a 4.5-fold increase in angiotensinogen mRNA by 8 h which remained 2.4-fold above basal levels by 24 h. Angiotensinogen mRNA levels in the brains of normal rats treated with dexamethasone increased only 60% by 6 h and returned to basal levels by 24 h. In contrast to the increases seen in brain and liver, angiotensinogen mRNA derived from kidney did not significantly change following dexamethasone treatment. In adrenalectomized animals, the hepatic response to dexamethasone was similar to normal animals with a 3.7-fold increase by 6 h. The accumulation in brain was greater in these animals compared to normals and increased 3-fold by 8 h. Finally, dexamethasone did not significantly increase levels in the kidney. These results clearly demonstrate glucocorticoid regulation of angiotensinogen mRNA levels in liver and brain. In contrast, the kidney, an organ known to contain glucocorticoid receptors, does not respond with increased angiotensinogen mRNA levels following glucocorticoid stimulation. These studies provide the first evidence for tissue-specific differences in the control of angiotensinogen mRNA.